
Old landslide deposits (upper to middle Pleistocene)—Moderately dissected 
slope-movement deposits.  Probably inactive under current climatic and tectonic 
conditions

VERY OLD SURFICIAL DEPOSITS—Sedimentary units (Qvo series) that are 
moderately consolidated and moderately to well dissected.  Consists mainly of 
alluvial-fan deposits (Qvof units) that typically are sandy and gravelly, but locally 
includes muddy sediment.  Upper surfaces capped by moderate to well-developed 
pedogenic soils (A/AB/B/Cox profiles having Bt horizons as much as 2 to 3 m thick 
and maximum hues in the range of 7.5YR 6/4 to 4/4 [light brown to dark brown] to 
2.5YR 5/6 [red]).  Soil groups mapped by Knecht (1971) include stronger soils of the 
Ramona and Placentia series.  Includes:

Very old residuum and (or) pedogenic soil (middle to lower Pleistocene)—Consists 
of residuum and (or) pedogenic-soil profile developed on Sedimentary deposits of 
Live Oak Canyon (unit Qlo); has mature A/AB/B soil profile having Bt horizon 
as much as 3 m thick, and commonly laced with stringers, nodules, and irregular 
seams of CaCO3 (caliche)

Very old alluvial-fan deposits (middle to lower Pleistocene)—Sandy and gravelly 
deposits having subunits distinguished from each other on the basis of soil-profile 
development and relative position in local terrace-riser succession.  Includes:

Very old alluvial-fan deposits, unit 3 (middle Pleistocene)

Very old alluvial-fan deposits, undifferentiated (middle Pleistocene)

CENOZOIC SEDIMENTARY MATERIALS

Sedimentary deposits of Live Oak Canyon (Pleistocene)—Unconsolidated and 
consolidated nonmarine sedimentary material; sediment typically moderately 
consolidated, rock well consolidated to lithified.  Mainly consists of gravelly and 
conglomeratic material interbedded with subequal sandy sediment and rock; 
muddy sediment and mudrock minor

San Timoteo formation of Frick (1921) (Pleistocene & Pliocene)—Nonmarine 
sediment and sedimentary rock referred to by Frick (1921, p. 283, 317) as his 
"San Timoteo formation" or "Upper San Timoteo Deposition".  Sandy and 
conglomeratic rocks contain clasts derived from crystalline rocks of Transverse 
Ranges-type; clasts of Peninsular Ranges-type do not occur.  Throughout its 
regional extent, formation ranges in age from Pliocene to early Pleistocene 
(Albright, 1999).  Until a type section is designated and described, map unit is 
classified informally.  Subdivided into:

Middle member (upper and middle Pliocene)—Forms middle part of San 
Timoteo formation.  Consists of four principal lithologies that recur throughout 
sequence:  (1) thick sheet-like layers of conglomeratic rock; (2) light-gray to 
white sandstone and slightly conglomeratic sandstone; (3) reddish mudstone 
and sandstone; and (4) locally significant but minor grayish-green mudrock.  
Lithologies (1) and (3) distinguish middle member from other members of 
formation.  Lower contact transitional across intervals as thick as 50 m, and 
unit appears to interfinger southeastward and eastward with underlying lower 
member; upper contact not exposed in quadrangle, but in adjacent Sunnymead 
quadrangle the middle member is transitional with overlying upper member.  
Pliocene age (Blancan) based on magnetostratigraphic correlation and 
stratigraphic relations with underlying and overlying units that contain 
vertebrate fossils (Albright, 1999).

Lower member (lower Pliocene)—Forms lower part of San Timoteo formation of 
Frick (1921).  Subdivided into:  

Sandstone unit (lower Pliocene)—Consists dominantly of sandy rock 
interbedded with sparse conglomeratic rock; mudrock minor, except in 
stratigraphic sequence west of Moreno Valley strand of San Jacinto Fault at 
west edge of quadrangle.  Rock is well consolidated to lithified, with some 
intervals cemented by calcareous and (or) siliceous cement.  Contact with 
overlying middle member (unit Tstm) is transitional across stratigraphic 
interval as much as 50 m thick

Ripple-laminated unit (lower Pliocene)—Consists of two distinctive 
interbedded lithologies:  (1) ledge-forming ripple-laminated sandstone and (2) 
recessive greenish-gray mudstone

Fine-grained unit (lower Pliocene)—Mainly light-gray to grayish-brown 
mudstone and calcareous mudstone that are fissil- and chippy-weathering, and 
that form recessive slopes.  Rock texturally massive to faintly laminated, 
locally has mudcracks and rain-drop impressions, and locally contains thin 
nodules, needles, and seams if gypsum.  Early Pliocene age (Blancan) based on 
magnetostratigraphic correlation and stratigraphic relations with underlying and 
overlying units that contain vertebrate fossils (Albright, 1999)

Mt. Eden formation of Frick (1921), revised herein (upper Miocene)—Nonmarine 
sedimentary rock referred to by Frick (1921, p. 283, 317) as his "Eden formation" 
or "Lower San Timoteo Deposition".  Upper part of formation is late Miocene in 
age (late Hemphillian) on the basis of vertebrate fossils collected from the Mt. 
Eden area (Frick, 1921; May and Repenning, 1982; Albright, 1999).  Until a type 
section is designated, unit is classified informally.  Subdivided into:

Heterogeneous member (upper Miocene)—In Mt. Eden area, forms upper part of 
“Eden formation” of Frick (1921).  Includes several lithotypes, two of which 
Frick (1921) emphasized in his original characterization:  (1) slope-forming, 
greenish-gray mudstone, and (2) white nodular and lenticular limestone.  Also 
includes (3) lithic arkosic sandstone and conglomeratic sandstone, and (4) 
greenish-gray siltstone and fine biotitic sandstone.  These lithotypes occur in 
variable proportions throughout the member, although the finer grained rocks 
occur mainly in its upper part.  Sandy and conglomeratic rocks contain clasts 
derived exclusively from crystalline rocks of Peninsular Ranges-type.  Most of 
the vertebrate fossils collected by Frick (1921) are from this member where it 
crops out on the north slope of Mt. Eden.

Arkosic and lithic member (upper Miocene)—Forms most of Mt. Eden 
formation in both Mt. Eden area and Laborde Canyon.  At any specified 
location unit is fairly homogeneous in lithology; however, the unit in Mt. Eden 
area tends to be more brownish than in Laborde Canyon area, where rock tends 
to be more grayish.  In all instances, rock is well consolidated to lithified, is 
recessive and slope-forming rather than ledgeforming, is thin- to very thick 
bedded to crudely stratified, and contains angular to subrounded particles 
derived exclusively from crystalline rocks of Peninsular Ranges-type (aplite, 
gneiss, metaquartzite, marble, schist, and granitoids).  Sandy rock predominates 
over conglomeratic rock.  Depositional fabrics mainly texturally massive, less 
commonly crudely flat laminated; cross laminations (shallow trough 
laminations, small-scale tabular laminations) present but not common; 
sedimentary structures better developed in finer grained rock than 
coarser-grained rock 

Boulder conglomerate member (upper Miocene)—Lenticular bodies of 
monolithologic conglomerate interstratified with unit Tmea.  Particle size 
ranges from pebbles to boulders as much as 6 m in dimension, with larger 
particles surrounded by grusy sand- and granule-size matrix; particles consist of 
biotite-hornblende tonalite identical to tonalite of Lamb Canyon (unit Ktlc) 

Sandstone marker unit (Miocene)—Thin lenticular interval of lithified, 
ledge-forming, light-gray, laminated to cross laminated and cross bedded, 
moderately sorted to well sorted sandstone and slightly gravelly sandstone 
with minor granule conglomerate

MESOZOIC AND PRE-MESOZOIC CRYSTALLINE ROCKS NORTH 
OF BANNING FAULT (crystalline rocks of San Gabriel Mountains-type)

Foliated crystalline rock (Mesozoic and older)—Fine- to coarse-grained, foliated to 
gneissose granodiorite, tonalite, and quartz diorite that have a variety of 
non-penetrative and penetrative fabrics, including fractured, sheared, and 
crushed rock, brittle cataclastic fabrics (grain crushing and fracturing), and 
ductile mylonitic fabrics (milling, fluxion structure).  Rock mainly biotitic and 
chloritic; hornblende subordinate to rare.  Forms upper plate of region-wide 
Vincent Thrust of eastern San Gabriel Mountains

Diorite (Mesozoic)—Medium- to coarse-grained, texturally massive to slightly 
foliated hornblende-biotite diorite and quartz diorite.  Age and intrusive relations 
with unit }mg uncertain

MESOZOIC AND PRE-MESOZOIC CRYSTALLINE ROCKS SOUTH 
OF BANNING FAULT (crystalline rocks of Peninsular Ranges-type)

Granitic rocks of Mt. Eden (Cretaceous)—Very pale-brown, texturally massive to 
foliated, inequigranular to coarse-grained muscovite-garnet monzogranite; 
locally forms dike-like masses.  Fresh rock is white, and has bright-pink garnets 
that impart distinctive appearance.  Grain size ranges from fine to coarse, with 
grain size varying on a small scale.  Forms unmapped dikes and sills in adjacent 
metasedimentary rock (unit ms)

Tonalite of Lamb Canyon (Cretaceous)—Equigranular to slightly foliated,    
medium- to coarse-grained biotite tonalite.  Zircon from rock at the head of 
Lamb Canyon in the adjacent Beaumont quadrangle has Pb/U age of 94 Ma; 
sphene yields Pb/U age of 92.8 Ma  (W. Premo, written commun. to D.M. 
Morton) 

Heterogeneous granitic rocks (Cretaceous)—Heterogeneous mixture of granitic 
rocks containing abundant gneiss and schist.  Granitic rocks range in 
composition from hornblende-rich tonalite to leucocratic tonalite and from 
potassium-feldspar free rocks to granodiorite

Metasedimentary rocks, undivided (?Mesozoic and older)—Layered and foliated 
biotite-quartz gneiss associated with thin unmapped zones of white marble and 
metaquartzite; locally intermingled with unmapped dikes and sills of Granite of 
Mt. Eden (Kmeg)

Marble (?Mesozoic and older)—White to light gray, coarse-grained marble with 
minor pods of calc-silicate rock

VERY YOUNG SURFICIAL MATERIALS—Sediment recently transported and 
deposited in channels and washes, on surfaces of alluvial fans and alluvial plains, in 
ephemeral lakes, and on hillslopes.  Soil-profile development non-existent to weak.  
Includes:

Very young wash deposits (uppermost Holocene)—Sandy and gravelly sediment 
associated with stream channels and arroyos that are the sites of very recent 
sediment transport and deposition.  Includes:

Very young wash deposits, modern—Very slightly to slightly consolidated 
sandy and gravelly sediment in active channels

Very young wash deposits, unit 2—Very slightly to slightly consolidated sandy 
and gravelly sediment that locally forms slightly elevated terraces along the 
margins of San Timoteo Creek 

Very young wash deposits, unit 1—Very slightly to slightly consolidated sandy 
and gravelly sediment that locally forms slightly elevated terraces along the 
margins of San Timoteo Creek; surface supports mature trees and thin A 
horizons

Very young alluvial-fan deposits, undifferentiated (uppermost Holocene)—Very 
slightly to slightly consolidated, undissected deposits of sandy and gravelly 
sediment that form actively sedimented parts of alluvial fans; occurs only 
locally

Very young lacustrine deposits, modern (uppermost Holocene)—Unconsolidated 
to slightly consolidated muddy and fine sandy sediment deposited in ephemeral 
lakes formed in lowlands by overbank flooding of San Jacinto River

YOUNG SURFICIAL DEPOSITS—Sedimentary units that are very slightly to 
moderately consolidated and slightly to moderately dissected.  Alluvial-fan deposits 
(Qyf series) typically are sandy, but include subordinate gravelly sediment; 
axial-valley deposits (Qya series) are dominated by sandy sediment, with minor 
gravelly sediment and uncommon muddy sediment.  Upper surfaces capped by slight 
to moderately developed pedogenic-soil profiles (A/AC to A/AC/Bcambic profiles 
having oxidized upper C horizon).  Soil groups mapped by Knecht (1971) mainly are 
the Hanford and San Emigdio series, but include the Metz, Tujunga, and Grangeville 
series:

Young axial-valley deposits (Holocene and uppermost Pleistocene)—Slightly to 
moderately consolidated sandy, muddy, and gravelly sediment deposited by 
through-going streams of axial valleys; subunits distinguished on the basis of 
soil-profile development, relative position in the local terrace-riser succession, 
and degree of erosional dissection.  Includes:

Young axial-valley deposits, unit 5 (uppermost Holocene)

Young axial-valley deposits, unit 4 (upper Holocene)

Young axial-valley deposits, unit 3 (middle Holocene)

Young alluvial-fan deposits (Holocene & uppermost Pleistocene)—Slightly to 
moderately consolidated sandy, gravelly, and muddy sediment deposited by 
streams flowing on alluvial-fan landforms.  Units distinguished on the basis of 
soil-profile development and relative position in local terrace-riser succession.  
Includes:

Young alluvial-fan deposits, unit 5 (uppermost Holocene)

Young alluvial-fan deposits, unit 4 (upper Holocene)

Young alluvial-fan deposits, unit 3 (middle Holocene)

Young alluvial-fan deposits, unit 1 (lower Holocene & uppermost 
Pleistocene)

Young alluvial-fan deposits, undifferentiated (lower Holocene & uppermost 
Pleistocene)

Young landslide deposits (Holocene & uppermost Pleistocene)—Slightly 
dissected slope-movement deposits.  Locally may include old landslide material

Young lacustrine deposits, unit 5 (uppermost Holocene)—Unconsolidated to 
slightly consolidated muddy and fine sandy sediment deposited in an ephemeral 
lake formed by flooding of San Jacinto River

OLD SURFICIAL DEPOSITS—Sedimentary units (Qof series, Qoa series) that 
are moderately consolidated, sandy and gravelly, and slightly to moderately 
dissected. Upper surfaces capped by moderately to well-developed pedogenic soils 
(A/AB/B/Cox profiles and Bt horizons as much as 1 to 2 m thick and maximum hues 
typically in the range of 10YR 5/4 and 6/4 [yellowish brown and light yellowish 
brown] through 7.5YR 6/4 to 4/4 [light brown to dark brown] but reaching 5YR 5/6 
[yellowish red]).  Soil groups mapped by Knecht (1971) include Greenfield series 
and weaker soils of Monserate and Ramona series.  Includes:

Old surficial deposits, undifferentiated (upper to middle Pleistocene)—Sandy 
and gravelly sediment of unspecified genesis

Old axial-valley deposits (upper to middle Pleistocene)—Moderately consolidated 
sandy and silty sediment and subordinate gravelly sediment deposited by 
through-going streams of axial valleys

Old axial-valley deposits, undifferentiated (upper to middle Pleistocene)

Old alluvial-fan deposits (upper to middle Pleistocene)—Sandy, gravelly, and 
silty sediment deposited by streams that formed alluvial-fan landforms; 
subunits distinguished on the basis of soil-profile development, relative position 
in the local terrace-riser succession, and degree of erosional dissection.  
Includes:

Old alluvial-fan deposits, unit 3 (upper Pleistocene)

Old alluvial-fan deposits, unit 2 (upper to middle Pleistocene)

Old alluvial-fan deposits, unit 1 (upper to middle Pleistocene)

Old alluvial-fan deposits, undifferentiated (upper to middle Pleistocene)

DESCRIPTION OF MAP UNITS
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CORRELATION OF MAP UNITS

Basement rocks of San Bernardino 
Mountains-type

Basement rocks of 
Peninsular Ranges-type

Basement rocks of San Gabriel
Mountains-type (upper plate of Vincent Thrust)

Basement rocks of San Gabriel Mountains-type (Pelona 
Schist in lower plate of Vincent Thrust)

Map showing location of El Casco 7.5’ quadrangle relative to faults and basement-rock terranes in the region.  Faults in red are 
modern strands of the San Andreas and San Jacinto faults; progressively older strands of the San Andreas Fault include the Mill 

Creek strand (orange), Mission Creek strand (green), and Wilson Creek strand (light blue).  Dark blue indicates the late 
Miocene Banning Fault.  Paired arrows indicate movement direction on strike-slip faults; bar-and-ball symbol 

indicates down-thrown block of normal fault.  Modified from Matti and others (1992) and Matti and 
Morton (1993).  BPF, Beaumont Plain Fault zone; CHH, Crafton Hills horst-and-graben 

complex; GHF, Glen Helen Fault; ICF, Icehouse Canyon Fault; MVF, 
Morongo Valley Fault; SCF, San Antonio Canyon Fault; 

SGPF, San Gorgonio Pass Fault zone;  VT, 
Vincent Thrust.

Classification of plutonic rock types (from IUGS, 1973, and Streckeisen, 1976).
A, alkali feldspar;  P, plagioclase feldspar;  Q, quartz.
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sediment and consolidated rock (modified from Bowles, 1984, Table 5-2)

1As translated by Bowles (1984, p. 151-152), relative density is an engineering 
parameter that relates void space determined in the laboratory to a ratio involving 
index values of minimum and maximum void space for specified materials under 
specified conditions.  Void space in turn is related to in situ dry unit weight.

Classification of terrigenous-clastic sedimentary materials (from North American Geologic-map Data Model Science Language Technical Team, 2004)
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EXPLANATION OF MAP SYMBOLS

Contact—Separates geologic-map units.  Solid where meets map-accuracy standard; dashed 
where may not meet map-accuracy standard; dotted where concealed

Contact—Separates terraced alluvial units where younger unit is incised into older unit; 
hachures at base of slope, point toward topographically lower surface.  Solid 
where meets map-accuracy standard; dashed where may not meet map-accuracy 
standard

Landslide crown scarp—Demarcates pull-away zone at head of landslide mass; may not 
meet map-accuracy standard.  May form geologic contact between landslide 
mass and bedrock, or may separate discrete landslide masses.  Hachures point 
downslope.  Solid where meets map-accuracy standard; dashed where may not 
meet map-accuracy standard

Fault—Solid where meets map-accuracy standard; dashed where may not meet 
map-accuracy standard.  Dotted where concealed by mapped covering unit; 
queried where existence uncertain.  Hachures indicate scarp, with hachures on 
down-dropped block.  Paired arrows indicate relative movement; single arrow 
indicates direction and amount of fault-plane dip.  Bar and ball on down-thrown 
block

Thrust fault—Solid where meets map-accuracy standard; dashed where may not meet 
map-accuracy standard.  Dotted where concealed by mapped covering unit; 
queried where existence uncertain.  Sawteeth on upper plate; hachures at base of 
slope on downthrown block of fault scarp

Fault—Interpreted from seismic imaging; no locational accuracy implied (from Park and 
others,1995)

Fold axial plane—Solid where meets map-accuracy standard; dashed where may not meet 
map-accuracy standard.  Dotted where concealed by mapped covering unit

Anticline, showing plunge direction

Syncline, showing plunge direction

Ground fissure

Geomorphic surface (Mt. Eden surface)

Fault-name abbreviations

San Jacinto Fault
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NOTE:  In this diagram, stratigraphic relations among Quaternary surficial map units are shown as they are recognized and correlated throughout the region that includes the El Casco quadrangle.  
Some of the units do not occur in the quadrangle itself (uncolored boxes), but we show the entire regional classification in order to indicate the relative stratigraphic position of individual units that do 
occur in the map area.  The accompanying summary pamphlet discusses the basis for this procedure, and describes only those map units that occur in the quadrangle.  The diagram also shows relations 
between crystalline and sedimentary map units and various right-lateral strike-slip strands of the San Andreas Fault system that traverse them.  Thick vertical lines show the structural position of the 
fault strands—for example, the Banning Fault separates rocks of San Gabriel Mountains-type (map units fcr and }d) from rocks of Peninsular Ranges-type (map units Khg, Ktlc, Kmeg, ms, m).  
Short horizontal bars indicate the capping age at which major right-lateral strike-slip displacement ended (from Matti and Morton, 1993).  See index map for regional distribution of faults; the 
accompanying pamphlet on the geologic setting of the El Casco quadrangle discusses the faults, their history, and their role in juxtaposing major basement terranes.  A, fault movement away from the 
observer; T, fault movement toward the observer.
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